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ABSTRACT
SupplyChainManagement(SCM) is theprocessofplanning,implementing,andcontrollingtheoperations
of thesupplychain aims at satisfyingcustomerrequirementsefficiently.SCM has becomeincreasingly
importantin a global economyand has received a tremendousattentionfrom both industriesand
researchersin recentyears.In theface of growingcomplexityof theglobal supplychains,morebusiness
entitiesarerealizingthatSCM hasbecomea keystrategicaspectoftheirbusiness.It is believedthatefficient
andeffectivesupplychainmanagementcanassistsanorganizationingettingtherightgoodsandservicesto
theplaceneededat therighttime,in theproperquantityandatacceptablecost.However,untilrecently,due
tothecomplexityof supplychainsystem,it is verydifficultto measureitsperformance.Thispaperfocuses
ontheperformancemeasurementof supplychain by addressingon thesefollowing questions:Which
supplychainperformancemeasuresare usedin practice? How was themetricevaluationimplemented?
Whatweretheproblemsthatoccurredin theperformancemeasurementofa supplychain? To dealwith
thesequestions,SupplyChain OperationReference(SCOR)Model is usedto measurethesupplychain
performance.It providesaframeworkfor evaluatingtheperformanceof supplychainmanagementin the
corporationthatcomprisesoffive mainprocessesnamelyplan,source,make,deliverandreturn.TheSCOR
modelcontainsmeasuresfor operationalcontrol and until recently is recognizedas the most
comprehensiveapproach for the evaluation of supplychain operation.The empiricalresultsof the
measurementofsupplychainperformancewiththecaseofPT. YuasaIndonesiaindicatesthatthecompany
hasachievedthebestin theirclassfor reliability(deliveryperformance,fill rate) andwarrantyreturncost.
Twoattributesi.e.productionflexibilityandvalueaddedemployeesarestill atmediumperformanceandthe
restattributeshavetheadvantagesperformance.
Keywords:supplychainmanagement,SCOR Model,performancevaluation
INTRODUCTION
ThetermSupplyChainManagement(SCM) was
coinedby KeithOliverin 1982,referringto the
processofplanning,implementing,andcontrolling
theoperationsofthesupplychainwiththepurpose
tosatisfycustomerrequirementsa efficientlyas
possible.SupplyChainManagementencompasses
theplanningand managementof all activities
involvedinsourcing,procurement,conversion,and
logisticsmanagementactivitiesthat includes
coordinationand coIlaborationwith channel
partners.Inotherword,SCM integratessupplyand
demandmanagementwi hinandacrosscompanies
(Wikipedia,2007).
Throughan efficientandeffectivesupply
chainmanagement,anbusinessorganizationcould
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gettherightgoodsandservicestotheplaceneeded
at therighttime,in theproper quantityandat
acceptablecost(MorciniecandYearworth,2006).
In thefaceof growingcomplexityof theglobal
supplychains,morebusinessentitiesarerealizing
thatSCMhasbecomeakeystrategicaspectoftheir
business.Recently,SCM hasbecomeoneof the
mostimportantstrategicaspectsof anybusiness
entityand increasinglyimportantin a global
economy,asevidencedbyanincreasinglyattention
frombothindustriesandresearchers.
Therearesomefactorsthathavedramatically
increasedthe complexityof supplychains,i.e.
fragmentingcustomerneeds, increasedcost
pressuresbasedonglobalcompetitionanda new
levelof complexity.As globalcompetitionand
advancingtechnologymakesbordersirrelevantand
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link businessentitiesmoreclosely,supplychains
aregrowingincreasinglycomplex.A newlevelof
complexityofsupplychainhasbeenresultedbythe
involvementof more parties and more
geographicallydispersedlocationthat certainly
leadstothedifficultyinmanagingthesupplychain.
In suchenvironment,thecomplexitywill increase
exponentiallythatmustbeconsideredandresolved
to leadto competitiveadvantage.However,until
recently,dueto thecomplexityof supplychain
system,itisverydifficultomeasurehowwelltheir
supplychainperformance.
Supply chain performanceevaluation
becomesoneof thebiggestchallengesfortoday's
competitivecompanies.SCORmodelprovidesan
integralandcomprehensivep rformancemeasures
and coveringbothexternaland internalfacing
environmentcomprisingboth operationaland
financial.Thesemetricshouldprovidesufficient
detail and richnessto steer supply chain
performancerather than individual business
performance.
This paperfocuseson the performance
measurementof supplychain by addressingon
thesefollowingquestions:Which supplychain
performancemeasuresareusedin practice?How
wasthemetricevaluationimplemented?Whatwere
the problemsthatoccurredin the performance
measurementofasupplychain?Accordingly,this
paperisorganizedasfollows:sectiononeoutlines
a briefsummaryof thebackgroundof thestudy,
mainlyfocusingontheproblemof theperformance
evaluationof asupplychain.Sectiontwoprovides
a reviewof the theoreticalbackgroundof the
research.Methodologyformeasuringsupplychain
performancewill bepresentedin thesectionthree.
The empiricalresultsand discussionof the
measurementofsupplychainperformancewiththe
caseof PT. YuasaIndonesiawill bepresentedin
sectionfour. The conclusionsof the studyis
describedinthesectionfive.
mEORETICAL BACKGROUND
Supply Chain OperationsReference(SCOR)
Model
The SupplyChain OperationsReference-model
(SCOR)hasbeendevelopedandendorsedbythe
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Supply-ChainCouncil(SCC)asthecross-industry
standardfor supply-chainmanagement.Thesee
wasorganizedin 1996by PittiglioRabinTodd&
McGrath(PRTM)andAMR Research,andinitially
included69voluntarymembercompanies(Supply
ChainCouncil,2007a).The membershipis now
opentoall companiesandorganizationsinterested
in applyingandadvancingstate-of-the-artsupply-
chainmanagementsystemsandpractices.Sinceits
introductioni 1996,theSCORmodelhasgrown
significantlyboth in termsof acceptanceand
usage.Currently,over 800 organizationsare
involvedin maintainingandimprovingthemodel
throughcontinualpartnershipwith the Supply
ChainCouncil.TheSCORmodelis intendedtobe
anindustrialstandardthatenablesnext-generation
supplychainmanagement.Thelatestversionofthe
SCORmodelwasSCOR8 thathasbeenreleased
on2007(SupplyChainCouncil,2007a).
TheSCORmodelintegratesbusinessprocess
reengineering,benchmarking,and process
measurementi o a cross-functionalframework.
Thebusinessprocessreengineeringcapturethe"as-
is"stateofaprocessandderivethedesired"to-be"
futurestate.Benchmarkingreferto quantification
theoperationalperfonnanceof similarcompanies
andestablishinternaltargetsbasedon "best-in-
class"results. Finally,Processmeasurementis
characterizedby themanagementpracticesand
solutionsthatresultin "best-in-class"performance
(SCC,2007a).Accordingly,asa referencemodel,
SCOR containsthe standarddescriptionsof
managementprocesses,a framework of
relationshipsamong the standardprocesses,
standardmetricsto measureprocessperformance,
managementpracticesthatproducebest-in-class
performanceandstandardalignmenttofeaturesand
functionality
TheSCORmodelis thefirstmodelthatcan
be usedto configurethesupplychainbasedon
businessstrategyby providing standard
descriptionsfor theactivitieswithinthesupply
chain. It also identifies the performance
measurementsandsupportingtools suitablefor
each activityand integratesthe well-known
conceptsof businessprocess reengineering,
benchmarking,andprocessmeasurementi o a
cross-functionalframework.It capturesthe'as-is'
stateof aprocessandthenderivestheperformance
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ofsimilarcompaniesandestablishesinternaltargets
basedon'best-in-class'performance.
Thestructuralframeworkof theSCOR model
iscomposedof thefollowingelements:Standard
descriptionsof the individualelementsthatmake
upthesupplychainprocesses,standarddefinitions
ofkeyperformancemeasures,descriptionsof best
practicesassociatedwith each of the process
elements,Identificationof softwarefunctionality
thatenablesbestpractices.
ScorProcessesandLevels
TheSCORprocesscango intomanylevelsof
processdetailtohelpacompanyanalyzeitssupply
chain.Itspansallcustomerinteractions,fromorder
entrythroughpaid invoice.The processhelps
companiesunderstandhowthe5 stepsrepeatover
andoveragainbetweensuppliers,thecompany,
andcustomers.The SCOR modelis originally
foundedon five distinctmanagementprocesses,
namely,Plan,Source,Make,DeliverandReturn
whicharecalledlevel1processes.Theprocesses
arefurtherdecomposedinto processcategories
(level2)dependingonthetypeof environmenti
whichtheSCORmodelis applied.The p~ocess
categoriesfurthercontainprocesselements,which
isthethirdandthelastlevelintheSCORmodel.At
level3,theelementsmodelcontainsperformance
attributes,metrics,bestpracticesand software
featuresrequiredforthatelement.Figure1shows
theinfrastructureoftheSCORmodel,whileFigure
2showstheprocesslevels.
Figure2.ProcessescoveredbyseOR (See,
2007a)
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The definitionsof theaboveprocessesare
follows:The Plan processconsistsof processes
thatbalanceaggregateddemandandsupplyto
developa courseof actionwhichbestmeets
sourcing,productionand deliveryrequirements.
Planprocessesdealwithdemand/supplyanning,
which includethe activitiesto assesssupply
resources,aggregateand prioritize demand
requirements,plan inventory, distribution
requirements,production,material,andrough-cut
capacityfor all productsandall channels.The
Sourceprocesscontainsprocessesthatprocure
goodsand servicesto meetplannedor actual
demand.Sourcing/materialacquisitioni cludesthe
jobs of obtaining,receiving,inspecting,holding,
and issuingmaterial.Managementof sourcing
infrastructureincludesvendorcertificationand
feedback,sourcingquality, in-boundfreight,
componentengineering,vendorcontracts,and
vendorpayments.The Make processincludes
functionsthatransformgoodstoafinishedstateto
meetplannedor actualdemand.Makeis thecore
processof the manufacturingsystemin which
actualproductionexecutiontakesplace.The
Deliverprocesscomprisesprocessesthatprovide
finishedgoodsandservicesto meetplannedor
actual demand, typically including order
management,ransportationmanagement,and
distributionmanagement.Processesassociated
withreturningor receivingreturnedproductsfor
anyreasonaregroupedintoReturnprocess.These
processesextendinto post-deliverycustomer
support.
Hierarchically,the SCOR modelcontains
threeLevelsof processdetailas illustratedon
Picture2. Level1 is thetoplevelthatdealswith
processtypesand definesthesupplychainusing
fivekeyprocesses:Plan,Source,Make,Deliverand
Return.The SCOR model Level 1 metrics
characterizep rformancefromcustomer-facingand
internal-facingperspectives.At thislevel,basisof
competitionis definedandbroadguidelinesare
providedtomeethecompetition.
Level2 is theconfigurationlevelanddealswith
processcategories.It definesdifferentcategories
within the Level 1 processes.At this level,
processesareconfiguredin linewithsupplychain
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strategyin which internalredundanciescanbe
identifiedandeliminated.
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Figure2.ThelevelofSeORModel(See,2007b)
ThegoalatLevel2 istosimplifythesupply
chainandenhanceitsoverallflexibility.AtLevel2,
theSCOR modelprovidesa toolkit of different
processcategories.At Level2,marketconstraints,
productconstraintsandcompanyconstraintsare
consideredtoconfiguretheinter-andintracompany
processcategories.
Level3istheprocesselementlevelandisthe
lowestlevelin thescopeof the SCOR model.
ImplementationlevelsthatarebelowLevel3, in
whichwedecomposeprocesselementsintotasks
and furtheractivitiesin classicalhierarchical
manner,arenotinscopeoftheSCORmodel.Level
3allowsbusinessestodefineindetailtheprocesses
identified,aswellasperformancemetricsandbest
practicesforeachactivity.Performancel velsand
practicesaredefinedfor theseprocesselements.
Benchmarksandthe requiredattributesfor the
enablingsoftwarearealsonotedatthislevel.At
Level3, inputs,outputs,andbasiclogicflow of
processelementsarecaptured.
At Level4, implementationf supplychain
processestakesplace.This level describesthe
detailedtaskswithineachof theLevel3 activities
neededtoimplementandmanagethesupplychain
onadaytodaybasis.
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Therearethreetypesof processesin the
SCOR model:planning,executionand enable.
Planningprocessesplanthewholechainalongwith
planningspecifictype of executionprocess.
Executionprocessescoverallprocesscategoriesof
Source,Make, Deliverand Returnexcepthe
enableprocesscategories.Enableprocessof a
particularprocesstypedefinestheconstitutionf
thatparticularprocesselement.Usingthe four
levelsof theSCORmodel,a businesscanquickly
andunambiguouslydescribeits supplychain.A
supplychainthatisdefinedusingthisapproachcan
also be modifiedand reconfiguredrapidlyas
businessand marketrequirementschange.The
SCORmodelhasa powerfulrolein implementing
supplychains.TheSCORmodelLevels1 and2
metricskeepmanagementfocused,whileLevel3
metricsupporton-goingdiagnosis.
Metrics
Metric is a standardof measurementof
performancethatgivesthe basison whichto
evaluatetheperformanceofprocessesinthesupply
chainthatmustbereliableandvalid.Reliability
deals with the consistencyof your research
instrument.Validity deals with whetherthe
variables are appropriatelydefined and
representativeof theconceptsor constructsunder
investigation.
AlthoughtheSCORmodelprovidedvarious
performancemetricsforsupplychainevaluation,it
didnotindicatewhetherthemetricsweresuitable
foralltypeof industry,andtherefore,SCORmodel
customizationissometimesrequired.Theselection
of suitableperformancemetricsassociatedtoeach
processelementincludingthesuitableperformance
metricsto evaluatesupplychain performance.
Calculationof ametricmaybedependentotonly
ontheprocessdataitemsbutonthecalculationof
moredetailed,lowerlevelmetricsaswell. The
SCOR modeldoesnot prescribea methodfor
rollingupthemetrics.
Thelatestversionof SCORmodelendorses
13 performancesof the level 1 metrics. Each
metricof SCORModelis associatedwithexactly
one out of five performanceattributesnamely
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Supplychain reliability,supply chain
responsiveness,supplychainflexibility,supply
chaincosts,andefficiencyin managingassets,as
showni Table2. In practice,it isverydifficulto
achievethebestperformancein all 13metrics,
therefore,mostcompaniestypicallychooseamong
fourtosixof the13performancemetricstofocus
on.
The SCOR modelhas provento benefit
companiesthatuse it to identifysupplychain
problems.Bolstorff& Rosenbaum,(2003)reveals
thebenefitsof implementingSCOR modelin
businessorganization.The benefitscompriseof
operatingcost reduction, customerservice
improvement,rise in
Table2.Levell metric
Source:SCOR
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Operatingincomeand profit,improvement
in returnon investment(ROI) andin returnon
assets(ROA) as well. The useof a process
referencemodelallowscompaniestocommunicate
using common terminologyand standard
descriptionsof the processelementsthathelp
understandtheoverallsupplychainmanagement
processandthebestpracticesthatyieldtheoptimal
overallperformance.
RESEARCH METHOD
The methodusedto measurethesupplychain
performancein this researchis SupplyChain
OperationReference(SCOR)Model.It providesa
trameworkfor evaluatingthe performanceof
supplychainmanagementi thecorporationthat
comprisesof five mainprocessesnamelyplan,
source,make,deliverandreturn.Moreover,the
SCOR Modelcontainsmeasuresfor operational
controlanduntilrecentlyis recognizedasthemost
comprehensiveapproachfor theevaluationof
supplychainoperation.Themeasureusedin this
researchcomprises13performancesof thelevel1
metrics.Eachmetricof SCORModelisassociated
withexactlyoneoutof fiveperformanceattributes
namelysupplychainreliability,responsiveness,
flexibility,costsandassets.
Thedefinitionandcalculationforeachmetric
accordingto SupplyChainCouncil(2007),can
brieflydescribedasfollows:deliveryperformance
measuresthepercentageofordersdeliveredontime
withrespecttothetotalnumberofordersdelivered.
Fill rateisdefinedaspercentageofship-from-stock
ordersshippedwithin24 hoursof orderreceipt.
Orderfulfillmentleadtimeindicatestheaverage
actual lead time consistentlyachievedtrom
customerauthorizationf purchaseorderto final
installation/ordercompletionatcustomernd.It is
calculatedas percentageof sumof leadtime
requiredforeachorderfulfillmentrompurchase
orderauthorizationto final installationdivideby
totalnumberof orders.Perfectorderfulfillmentis
measuredby the percentageof ordersmeeting
deliver performanceand with completeand
accuratedocumentationwithnoshippingdamage.
Supplychainresponsetimerefersto thetimeit
takesthe integratedsupplychainto respondto
abnormal (significant)change in demand.
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Delivery performance
Fill rates
Perfectorder fulfillment
Orderfulfillment lead time
Supplychain response time
Production flexibility
Total SCM cost
Cost of goods sold
Value addedproductivity
Warrantyreturn cost
Cash to cash cycle time
Inventorydays of supply
Assetturn
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Productionflexibilitycanbe seenin two parts,
upsideflexibilityanddownsideflexibility.Upside
flexibilityisnumberof daysrequiredtoachievean
unplannedsustainable20%increasein production.
Downsideflexibilityis percentageorderreduction
sustainableat30 daysprior'to deliverywithno
inventoryor cost penalties.The production
flexibilityisdependentuponinternalmanufacturing
capacity,directlaborandmaterialavailabilityand
affectsinventoryonbalancesheet.Totallogistics
managementcostis associatedwith thesumof
supplychainrelatedcostsfor ordermanagement,
materialacquisition,inventorycarrying,finance
andplanning,andMIS costs.Costof goodssold
associatedwithbuyingrawmaterialsandproducing
finishedgoods, includesbothdirectcostand
indirectcostValueaddedproductivityiscalculated
asthedifferencebetweentotalproductrevenueand
total material purchasesdivided by total
employment.Warrantycostor returnsprocessing
cost includesmaterials,labor, and problem
diagnosisfor productdefects.Cash-to-Cashcycle
timeis a measureof thetimerequiredin daysto
convertcashpaidto suppliersintocashreceived
fromcustomers,includingtheinventoryrequired.
Inventorydaysof supplyindicatesthetotalgross
valueof inventoryatstandardcostbeforereserves
forexcessandobsolescence.Assetturnsrefersto
the totalturnsof capitalemployedandcalculated
astotalgrossproductrevenuedividedbytotalnet
assets.
RESULTS AND DISCUSSION
The supplychainperformanceis definedasthe
percentageoftheactualachievementtothehighest
target(bestinclass)foreachmeasurementmetric.
It shouldbenotedhowever,thattheconsistencyin
measuringgoodperformanceshouldbemaintained,
whethertheattributesassociatedwithbenefitor
cost For attributesassociateswith benefits,i.e
deliveryperformance,the higherthe value,the
better,andonthecontrary,thelowerthebetterfor
all attributesassociatewiththecost,forexample
fortotalSCM cost.
Througha lineartransformation,the best
performancewill havethevalueof 100% andthe
worstperformancehas the valueof 0%. For
example,basedon the thresholdvalue for
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measurementmetric,theorderfulfillmentleadtime
of 40dayswill equivalentwith theperformanceof
o % and10daysleadtimeequalto achievementof
75 % of performance. Through similar
transformation,thetarget,actualachievementand
theperformanceof eachattribute,knownas SCM
metricscorecard,canbesummarizedastheTable
1.
Theresultsof theanalysisof supplychain
performanceof PT.Yuasaclearlyindicatethathe
achievementofsomeperformanceattributescould
notbefullymetaccordingwiththetarget.In terms
of supplychainreliability,twometricsnamely
deliveryperformanceandfill rate,bothofthemhas
achievethelevelof bestin classwiththevalueof
99%. Thislevelindicatesthatthesupplychain
reliabilityof thecompanyhasachievedtheultimate
performance.It worthto be notedthatthehigh
achievementismoreaffectedbygoodperformance
of its supplier(externalfacing)selectedby PT.
Yuasaratherthanduetointernalfactors.
Table1.SCM metricscorecard 0 PT. Yuasa
No PerfonnanceAttribute Achive- Perfor-
ment mance
%
In termstheresponsivenessasmeasuredby
themetricof orderfulfillmentleadtime,theactual
achievementis 10daysandthusplacePT. Yuasa
atthelevelofadvantagewiththeperformancelevel
of 75%.Themetricassociatedto thesupplychain
flexibility compriseof responsetime and
productionflexibilityhavedifferentperformance
level. Theresponsetime(35days)is stillatthe
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I DelivervDerformance("Ai) 100 99.1 99.1
2 Fill rates(%) 20 19 99
3 Orderfulfillmentleadlime 1-30 10 75
(days)
35 30 65
1-10 5 50
20 35 65
0.5 0.7 70
0.4 0.2 90
0.7 0.9 55
30 35 65
30 24 75
1.7 1.5 70
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advantagelevel,buttheproductionflexibilityof 5
daysclearlyplacePT. Yuasa its at medium
performancelevel. Accordingly,the company
shouldnarrow this gap to achievebetter
performances.
Table4.2.Actual versuscompetitiveperformance
of supplychain
Performance
as-is
Bestinclass
Bestinclass
Advantage
Advantage Best inclass
Bestin class
Bestin class
Best inclass
Bestin class
Bestin class
Bestin class
Bestin class
Bestin class
10.
11.
12.
Concerningthecostperformanceattributes,
thevalueofthemetricismixed.In termofcostof
goodandtotalSCMcost,thecompanyis stillat
theperformancelevelof advantage.In termof
warrantycost,thecompanyhasachievethebestin
classperformancel vel,and unfortunately,its
performancein termsof valueaddedemployee
productivityisfallinthemediumcompetitivel vel.
Finally,all themetricsassociatedto theasset,i.e
inventorydaysof supply,cashtocashcycletime
andassetturnhavetheperformanceof advantage
level.
Basedontheiractualachievement,there
arefivedifferentcategoriesforsupplychain
performance,namelymajoropportunity(0- 20%),
disadvantage(>20% -40%), medium(>40%-
60%),advantage(>60%- 80%)andbestinclass
(>80%-100%).
Ideallya companyshouldachievethebest
performancein all 13metrics,butin practiceit is
verydifficulto realizethem.In thecaseof PT.
Yuasa,threemetricsLe.deliveryperformance,fill
rate,cost,warrantyreturncost)haveachievedtheir
bestperformance.Theempiricalresultsrevealthat
thewarrantyreturncostis theonlyinternalfacing
attributesachievingbest in classperformance.
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Accordingly,effortsshouldbemadeto improvethe
performanceof their supplychainattributes,both
frominternalperspectivesrelatedto costandasset
and from the external parties such as
responsivenessandflexibility.
CONCLUSION
Theempiricalresultsofthemeasurementofsupply
chainperformancewiththecaseof PT. Yuasa
Indonesiaindicatesthatthecompanyhasachieved
the bestin their class for someperformance
attributes associatedto reliability(delivery
performance,fill rate)andcost (warrantyreturn
cost).TwoattributesLe.productionflexibilityand
value added employeesstill have medium
performanceandtherestattributesassociatedwith
supplychainhavetheadvantagep rformance.
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